Abstract. Parts of fixture design directly affects the processing quality of parts, especially the torque overload protector parts processing. In this paper, through the design of the function-feature-structure model, based on CAD/CAE common software, through Solid Works three-dimensional modeling software to build the model, and use soliworks simulation module, fixture rigidity analysis, verify reasonable. At the same time, the three-dimensional model of the part is introduced into the finite element software ANSYS to analyze the rigidity of the clamping force to verify whether the clamping fixture design is reasonable and whether the part deformation meets the design requirements.
Introduction
In the development of modern manufacturing industry, the machining process is sophisticated increasingly. As the important part of the mechanical processing system, the rationality of the fixture's design and the manufacturing quality assurance relate with the processing quality of the workpiece.
In the processing of high precision requirements, fine fixture deformation and work piece deformation will affect the work piece machining accuracy. The jig and the work piece are susceptible to local deformation due to the load from the clamping force. This deformation, in many cases due to the load force and the work piece reaction force caused by the imbalance. Although the clamp body is often made of high-strength steel, the deformation caused to achieve high efficiency.
Decomposition of Functional Characteristics of Fixture and Establishment of Functional Model
In order to achieve fast, convenient and safe installation of the workpiece, fixture must meet the fixture should meet the positioning stability, positioning uniqueness, clamping stability and the overall constraints of four functional requirements. The fixture is used for milling two slots of 38mm width. According to the grading characteristics of fixture in function and structure, the functional structure of machine tool fixture is established by hierarchical decomposition in the concept of machine tool fixture design.
[2] Based on the classification of the function and the basic principle of the fixture design, the overall function of the fixture can be divided into positioning function, clamping function, installation function and indexing function, and each function can be subdivided. According to the characteristics of the workpiece processing function, the establishment of functional decomposition unit, as Shown in Fig. 1 . [3] The parts need to be milled with two slots of width 38mm, which play a limited role in the work of the parts and require very high machining precision. In order to ensure the accurate positioning and stability of the workpiece, in the process of designing the fixture, the model is established according to the functional decomposition and the functional model. After the fixture 3D model is generated, the fixture is optimized by the solidworks interference checking and simulation module. In the design process to improve the fixture components of the generalization and standardization, reduce fixture cost in order to improve the design efficiency. Through solidworks interference inspection, simulation module and workpiece stress analysis of the fixture can be optimized, as follows:
(1)The precision of the positioning datum has a direct impact on the tooth profile accuracy, so it is important to ensure that the bore and end faces are selected as the reference for the design basis and the measurement and assembly datum.
(2)To ensure the fixture strength and reliability, through the simulation of the fixture model of the three-dimensional finite element analysis can be obtained in the workpiece can be used to tighten the linkage plate while pressing the workpiece.
Feature-Based Parametric Modeling. Because of the versatility of the clutch gear, parametric modeling for clutch gear fixture design can greatly improve the efficiency, based on this paper about VisualC + +6.0 and SolidWorks together, the clutch gear fixture design parameters were explored specific steps: Figure 5 ) on the specified size parameters to modify, rebuild, you can get to meet the needs of the model. This method has a small programming effort and has nothing to do with the modeling process. [6] It is suitable for situations where the model is highly standardized or where the modeling process is complicated and the variable parameters are small. 
Load Stress Analysis and Deformation Distribution Law of Workpiece
Manufacturing process, the parts stamping manufacturing bias, transport deformation and tooling fixture deviation and so difficult to avoid, resulting in the workpiece clamping force in the workpiece is uneven, affecting processing accuracy. As the parts with high precision requirements (<0.008mm), must be part of the clamping force after the check to ensure that the stress of the parts did not exceed the yield stress of the material itself, to avoid damage caused by clamping force parts. SolidWorks was used to create 3D solid parts during the analysis, and the parts were imported into ANSYS12.1 through the already established link port. [7] As shown in figure 5 , SolidWorks solid modeling for the part, in order to reduce the amount of computer operations, as long as its part as a representative, the finite element analysis can be. The analysis model is shown in figure 9 . ANSYS finite element analysis software with a variety of unit types. In the choice of unit type should consider the complexity of the analysis model, the calculation of the accuracy requirements, the calculation of the economy and other factors to select the appropriate type of unit. In practical engineering problems, the 4-node tetrahedral element with constant strain is more suitable for the calculation. Finite element analysis, for three-dimensional modeling, the hexahedral element can be considered first, because it generates fewer nodes, high precision, and its structural requirements on the part of relatively regular. For clutch gears, taking into account the flexibility and convenience and analysis of the solution time, can be used 10-node tetrahedral element Solid92. When performing static analysis of the workpiece in ANSYS, the elastic modulus of the material needs to be entered, the density of the part to be entered in the modal analysis, and the unit of the part to be able to match the ANSYS analysis software. [8] Entity into the finite element model, the use of free mesh, may be appropriate to improve the division of precision, using four precision divisions, as shown in Figure  10 . Table 1 Parts parameter relational tables Figure 10 .Grid graph Figure 11 .Constraint graph Applying Constraint and Load. Constraints include movement constraint and rotation constraint on X, Y and Z axes, which are mainly based on model coordinate system. For the workpiece, is fixed by the plate and the base, so the main constraints of the two cutting surface of the X-axis displacement, the right part of the part in the work of the basic state of equilibrium, can be fully constrained. The loads P1, P2 are applied to the parts, as shown in figure 11 .
Solution and Finite Element Analysis. In ANSYS, the results for the solution can be post-processor POST1 and general post-processor POST26 to understand. This analysis only need to use a common post-processor can be. Respectively, to the parts of the displacement and deformation, Von Mises stress diagram, the first principal stress diagram, [9] the second principal stress diagram and the third principal stress diagram. Fig. 15 , the maximum compressive stress of the first principal stress is 109.24 MPa and the maximum tensile stress is 28.938 MPa, which does not exceed the yield strength of 355 MPa. [10] The stress concentration at the groove joint is also the same. As shown in Figure 16 , the second principal stress maximum compressive stress of 26.892Mpa, the maximum tensile stress of 31.33Mpa, but also to ensure the safety of parts. As shown in Figure 17 , the maximum compressive stress of the third principal stress is 17.81Mpa, the maximum tensile stress is 89.939Mpa, and the tensile stress is the largest. Figure 17 shows that the clutch gear under the action of the load, the maximum displacement deformation of 0.004677mm, the end of the groove in the displacement of the largest deformation; Von Mises stress maximum of 98.796Mpa; the three main stress in the maximum Compressive stress is 109.24Mpa; maximum tensile stress is 89.939Mpa; maximum compressive stress and maximum tensile stress are less than the yield strength of 355Mpa and tensile strength 600Mpa. Therefore, the parts are safe and reliable.
Conclusion
Fixture design is a very critical part of the fixture design, affecting the follow-up technical design and detailed design. Through the function -feature -structure model, the structure of each subfunction is selected, and the structure scheme of the fixture is given. ANSYS software is used to simulate and optimize the clamping and shaping effect of the fixture. The strength of the workpiece is obtained and the safety and effectiveness of the fixture are verified. In the fixture design, before the production, the use of finite element software on the fixture simulation, can not meet the performance requirements of the fixture in time to improve the structure, material until a more optimized design, thereby shortening the design cycle.
